Q 
US Department 


of Transportation 


National Highway 
Traffic Safety 
Administration 


DOT HS 806 893 August 1982 
Final Report 


gS 
2 3 


Quantification of Thoracic Response and Injury. 
The Gathering of Data. 
Appendix A: : Individual Test Reports 










meni 
ese 


LIBRARY 


This document is available to the public from the National Technical Information Service, Springfield, Virginia 22161. 


The United States Guvernment does not endorse products 
or manufacturers. Trade or manufacturers' names appear 
only because they are considered essential to the object 
of this report. 








Technical Report Documentation Page 


1. Report No. 2. Government Accession No. 3. Recipient's Catalog No. 


wished su 
QUANTIFICATION OF THORACIC RESPONSE AND INJURY. August _31, 1982 
THE GATHERING OF DATA. APPENDIX A INDIVIDUAL | & Performing Organizotion Code 


eee 8. Performing Organization Report No. 
@ Author's) “Robbins, D: H., Lehman 
Nusho elvi 





















































, IRs ie , 









JIM=H SR 
10. Work Unit No. (TRAIS) 





. Performing Orgenizetion Name and Address 


Highway Safety Research Institute 
Institute of Science and Technology 
Ann Arbor, Michigan 48109 











11. Contract or Grant No. 
DOT-HS-4-00921 

13. Type of Report and Period Covered 

Final 

July 1974- August 1982 


14. Sponsoring Agency Code 













12. Sponsoring Agency Nome ond Address 


U. S. Department of Transportation 
National Highway Traffic Safety Administration 
Washington, D.C. 20590 










15. Supplementary Notes 


16. Abstract 





This report is Appendix A to the main report entitled "Quantificatim of 
Thoracic Response and Injury. The Gathering of Data." Included are in- 
dividual test descriptions, autopsy results, analog data, and filtered 
data. In addition to the main report and Appendix A, there, is an Appendix 
B which contains data from rib strength tests. This package of reports 
presents methods and results for a series of 84 thorax impact tests using 
human cadaver subjects. 





DEPARTMENT OF | 
TRANSPORTATION 


LIBRARY 





17. Key Words 





18. Distribution Statemen 


Document is available to the public 
from the National Technical 
Information Service, Springfield, 
Virginia 22161 


i ee 












Impact Test 
Thorax Injury 
Human Tolerance 















19. Security Clessif. (of this report) 2. Security Classif. (of this poge) 





































































ion te rua a 
ueke na mr 
' yon 
a x 7 : 
pce 7 u 
: 7 ‘ a whe : ‘s er imp ff 
t . tt re 
F a ‘ eo api _—e fossa A a a 
‘f i , 7 Fi - Ve PR GE ie Gs, ng 
ul ‘ : ‘i en ; rt . 
a : ‘i .@ f" | 
a * 1! 
wg \ Hy ra f a 
‘ ) ‘ cs ‘ q ve o i, w 
Wi 5 pow! . ' 
y y y ve 
ee ba "i 
; a dVivast 
poet f ( 
reaeyy A ett ' f i 
a ’ re ert inte hitihabie an naar 
: wage on te ra 
i | ohh Whit B' ral ath 
i t rey y eae ht 
lit SIA A hee OO a — va data it gh 
if iy’: vi ) ut, ‘ i "es 
; ; i at 
ra : 4 al A 
’ i ih Ra 
i a one m7 ‘ “A array e: ra haat : 2 
} ‘ orl y i ne 
Nines ww teasing, EP ote oem Ys edges 
| CEM O inh eileen). | ee i 
) : 4 \ : } : : 7 ; a" 7 iin ( + 
j : eo, 
_ oa ey Le te ge im 
H ! i 
ra | i 7 TY Gx 1 - 
‘ ; { H 
j 7 } ‘ P a on Wy ‘A 
h ivf pte a ace 
f Maen ' y 
‘ mw mt beeen ects 
. be uu 1 tide Vesna - beldnaun —— Deniiernuaieeiaen ner aoe Sy 
f 
th { PCY nt AL , i lal : 
’ re M, ‘ ; J 
Kia a i eut © Ay is a) owt we 
muy to ¥ iy 
: ; t wey Pa Ps { Re 4 \ I 
re I be - 
sie ; " ¥ yey \ Penge 
, { ‘ 4 Hn Ml Jt 
1 : ’ i ' . ms 
- i i ne 5 ; hips Kid 
F PU ON Rn a stris ; 
y wT 
HY 
i! . 
Fa | 
; ; \ ’ 
i ; 
a : i 
é } 
5 i 
f i 
; 4 
H i 
' 
i 
F = A 
j VX Sy % , 
i MANGAL) f 
4 ¥ t a 
ten ae. f 
ttt at Te 4 
MA nw ang ex a 
; eee 4 an 
\- Vie Ze et eel q 
i : es ena i + 
f ‘; , ng 
. Hh , any 
2 ' t iS, 


2 Cheat Railioe, Sram marae 


1d 0 TR Tot t Ai erate 














INTRODUCTION. APPENDIX A. 


The following pages constitute a complete set of transducer and au- 
topsy data for all of the cadaver tests performed in this project. Al] 
test types are included: sled and pendulum; frontal, side and tap. The 
data are presented in the order in which the tests were performed. 

At the time each test was performed, it was assigned a "test number." 
For the earliest tests (1975), this was the letter "A", followed by a 
three digit number. The 1975 cadaver tests for this project are in a bro- 
ken series from A-867 through A-937. Later tests are numbered with a two- 
digit year identifier ("76", eg), a single letter ("T", for "Thorax" tests), 
and a three digit number. All tests for this project subsequent to 1975 
were numbered in sequence, irrespective of year, hence 761065 (the last 
test of 1976) is immediately succeeded by 77T066. 

The following data are supplied for each cadaver test: 


a test result summary, 


a 

b. an autopsy results summary, 

c. detailed autopsy finding diagrams (as needed), 
d 


plots of transducer channels made directly from the analog 
tape, interpreted and scaled ("Brush recordings"), and 


e. plots made from the digitized, filtered and scaled trans- 
ducer data, generated and plotted by computer(BSORT Plots), 
along with interpretive listings of these data. 

The test and autopsy summary sheets need no further elaboration. 

The autopsy diagrams were made on the basis of records, notes and 

drawings made at the time of the autopsy along with photographs of spe- 
cific injuries also taken as the autopsy progressed. 


The Brush recordings were made shortly after the test was performed. 


The analog tape(s) containing the transducer data were played back at 


reduced speed, and the tape drive's output was fed directly into the Brush 
recorder. These data were then scaled, and the values of interesting peaks 
were recorded on the chart. They were then cut to size, assembled into a 
presentable form, and labelled with test number and channel name. An ar- 
row, indicating direction of time flow, with a length equivalent to 100 
msec was drawn in at the bottom of the presentation page. 

Computer generated plots were prepared from the digitized, filtered 
and scaled transducer data. Each trace on these plots represents one 
transducer channel from one test. To the left of each trace is a scale 
from which the signal magnitude can be derived. The numeric value next to 
the bar is the number of units of signal magnitude per division on the bar. 
To the right of each trace is its channel number. Time scales in milli- 
seconds and number of points are given at the bottom and top, respectively. 
The time origin is the arbitrary start-of-digitization, and bears no use- 
ful relationship to oc or the "start-of-test." The test number is given 
at the top of the right edge of the chart. This is usually suffixed with 
the number "-1" or "-2" indicating the analog tape drive used to record the 
raw data (1=Honeywell 7600, 2=CEC). These plots were prepared using the 
BSORT program which is discussed in "Quantification of Thoracic Response 
and Injury: The Analysis of Data," which is the second report in the 
series generated from this project. 

Following each BSORT plot is a summary table, printed during the scal- 
ing/filtering portion of the analog-to-digital process. Among other infor- 
mation, this gives the test number (in the same form as the BSORT plot), 
and, for each channel digitized, the channel number, name of Channel con- 
tents and units of measure. Scale factor (units/volt), signal frequency 
(approximately 1600 hz for all), data of digitization and other general 


information are also given. 


As many BSORT plot/summary table pairs as necessary to provide com- 
pleteness are supplied for each test. 
Those tests which were preceded by taps have only one set of summary 


and autopsy sheets, but have Brush and BSORT plots for both tap and test. 











Summary Test Report 


Thoracic Impact Project (Contract DOT-HS-4-00921 ) 


Highway Safety Research Institute - The University of Michigan 


Test No. A-867 
Test Date - April 30, 1975 
Test Subject 
Sex - Female 
Age - 67 
Stature - 164.3 cm. 
Weight - 70.5 kg. 
Restraint System 


Production three-point belt system. 
Velocity 
24.6 mph. 
Deceleration 
10.4 G's 
Injuries 
Rib fractures - 3 R (with pneumothorax), 2 L. 
Sternum fracture - following line of belt across body. 
Left clavicle dislocation at sternum. 


AIS Number Estimate 
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Summary Test Report 


Thoracic Impact Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No. A-868 
Test Date May 28, 1975 
Test Subject 
Age - 46 
Sex - Male 
Stature - 178.1 cm. 
Weight - 61.5 kg. 
Restraint System 


Production three-point belt system 


Velocity 
32.4 mph. 


Deceleration 


20.4 G's 


Injuries 


Minor belt burns. 

SinMmleanip snractures..- 3, 45.5,-6, 74.85 R2,. 3504, 5. 

Sternum fracture following line of belt across body. 

Fracture of left clavicle approximately 1 inch from sternum. 
Torsional rib fractures in back - L 5, 6, 7, 9. 

Hemorrhage and inflammation on front side of heart. 

Longitudinal tear on front side of left ventricle interior wall. 
Minor laceration of liver. 
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Summary Test Report 


Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No. A-876 
Test Date - June 17, 1975 
Test Subject 
Age - 73 
Sex - Male 
Stature - 176.3 cm 
Weight - 68.6 kg 


Restraint System 


Production EA column and lap belt 
Velocity 

23.0 mph 
Deceleration 

LO O7G"s 
Injuries 


Rib. fractures. = R 5.6... 7. 
Sternum fracture between 4th and 5th rib connections. 


AIS Wumber Estimate 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921 ) 
Highway Safety Research Institute - The University of Michigan 
Test No. A-877 
Test Date - June 2U, 1975 
Test Subject 
Age - 76 
Sex - Female 
Stature - 149.9 cm 
Weignt - 40.3 kg 
Restraint System 
Production EA-column and lap belt 
Velocity 
23.0 mph 
Deceleration 
9.8 G'S 
Injuries 
Ribxfractures-- R3, 4, 5, L 2, 3, 4, 5 
Possible tracheal injury in area of tracheal tube insertion 
due to impact. 


AIS Number Estimate 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No. A-880 
Test Date June 2/7, 1975 
Test Subject 
Age - 74 
Sex - M 
Stature - 171.0 cm 
Weight - 48.3 kg 


Restraint System 
Production EA Column and lap belt 


Velocity 
34.5 mph 


Deceleration 


20.7 G's 


Injuries 


Rib. Fractures: =0125°36742 5506.7 75. oR 2s 3s A SO ee 
Spinal Fracture - Through T6 and Tl with transection of 
cord. 

Crushed spleen. 

Slight bruise at lower tip of left ventricle of heart. 
Left posterior laceration. 

Sternal fracture. 


AIS Number Estimate 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No.: A-883 
Test Date: July 7, 1975 
Test Subject: 
Age - 74 
Sex - Female 
Stature - 156.2 cm 
Weight - 75.4 kg 
Restraint System 
Production EA-column and lap belt 
Velocity 
33.0 mph 
Deceleration 
19.8 G's 
Injuries 
Rib: fractures, = R2,-4, 5.6, Ll. 33-74." 556.7 
Sternum fracture 
Spine through body of T8 and C7 
Contusion apex left ventricle 
Dislocated left shoulder 
Fracture left femoral neck 


AIS Number Estimate 
5 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No.: A-884 


Test Date: July 10, 1975 


Test Subject: 

Age - 60 

Sex - Male 

Stature - 177.3 cm 

Weight - 90.2 kg 
Restraint System 

Production EA-column with pad insert and lap belt 
Velocity 

23.0 mph 
Deceleration 

10.0 G's 
Injuries 


All ribs broken along 10 1/2 inch radius where disk hit chest. 
Sternal fracture. 


AIS Number Estimate 
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TEST DATE ONZ7o 3749 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No.: A-887 
Test Date: July 22, 1975 
Test Subject 
Age - 68 
Sex - Male 
Stature - 173.7 cm 
Weight - 85.5 kg 


Restraint System 


Production EA-column with airbag insert and lap belt 
Velocity 

23.0 mph 
Deceleration 

1O.0°G%s 
Injuries 


Factors of R5 left at sternum 
Hemorrhage at sternocostal junctions of R6, 7 right and R5, 7 left 


AIS Number Estimate 
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SUMMARY TEST REPORT 
Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 
Institute - The University of Michigan 
Test No.: A-923 
Test Date: September 17, 1975 
Test Subject: Age - 69 
Sex - Female 
Stature - 165.6 cm 
Weight - 37 kg 
Restraint System 
EA column, airbag, lap belt 
Velocity 
34.8 mph 
Deceleration 
10.9 G's 
Injuries 
Rib fractures - L3, L4, R5, R9 


AIS Number Estimate 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


Test No.: A-924 
Test Date: October 1, 1975 
Test Subject: Age - 64 
Sex - Male 
Stature - 171.6 cm 


Weight - 76.5 kg 


Restraint System 
EA Column, Airbag, Lapbelt 


Velocity 
33.2 mph 
Veceleration 
10 G's 


Injuries 


Ribs Fractures: = L349, 105. Hise Oe tia2ay Sse 4 peo ers Ols a) 


Sternum fracture 


1 cm. diameter hemorrhage on pericardium 


10 cm? hemorrhage on ascending aorta 


1 x 0.5 cm tear on tip of capsule of spleen 


Transverse spine fracture between T4 and T5 


AIS Number Estimate 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


NestsNoc: .. A-927 

Test Date: October 8, 1975 

Test Subject: Age - 72 
Sex - Male 
Stature - 163.3 cm. 
Weight - 80.7 kg. 


Restraint System 
EA Column, airbag, lapbelt 


Velocity 
33 mph 
Deceleration 
20.0 G's 
Injuries 
Rib: fractures. = L3, 4, R2, 3, 4, 5, 6 


Transverse spinal fractures between C7 and Tl and between T8 and 


T9 
AIS Number Estimate 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


Test No.: A-928 
Test Date: October 9, 1975 
Test Subject: Age - 50's 
Sex - F 
Stature - 163.5 cm 
Weight - 56.8 kg 
Restraint System 
EA column with soft insert, lap belt 
Velocity 
16.5 mph 
Deceleration 
10 G's 
Injuries 
Rib fracture - L5 
AIS Number Estimate 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No.: A-937 
Test Date: December 11, 1975 
Test Subject: 
Age - 48 
Sex - Female 
Stature - 162.7 cm 
Weight - 67.7 kg 
Restraint System 
EA column with insert, lap belt 
Velocity 
23.2 mph 
Deceleration 


9.8 G's 


Injuries 





Bruise on left ventricle, 25 mm diameter, 2 mm deep 
AIS Number Estimate 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety 
Research Institute - The University of Michigan 


MEST NO.: 761003 


TEST DATE: January 27, 1976 


MEST SUBJECT: 


Age: 60's 

Sex: Male 

Stature - 180.5 cm. 
Subject Weight - 102.1 kg 


RESTRAINT SYSTEM: 


None: Lateral impact into rigid flat surface. 


VEEOCTINY:: 


Closing velocity between subject and surface = 13.5 mph 


INJURIES: 


Minor fracture directly under fourth rib accelerometer 
mount. Whether this is related to the mount is not discernable. 


AIS Number Estimate: 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test No.: 767008 
Test Date: March 25, 1976 


Test Subject: 





Age - 74 

Sex - Female 
Stature - 163.0 cm 
Weight - 71.1 kg 


Restraint System: 





Three-point uncharged inflatable belt with Mini-Car Energy- 
Absorbing anchor links. 


Velocity: 
38.9 mph 


Sled Deceleration: 





7 sGes 
Injuries: 


Neck - Left transverse process of C6 fractured. 
Rib Cage - Left =(2, 3% 4 

Right ‘=12 =) 9 
Sternum - Fracture near junction with left Ist rib. 
Tl - Around anterior surface was a 4 cm by 1.5 cm bruise 
corresponding to region where belt applied marked pressure. 
Heart - Slight bruise on right front tip of left ventricle. 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TESTANO...c- 767009 


TESTDATE: <Aprit6,:.1976 


TEST SUBJECT: 
Age: 75 
Sex: Female 
Stature: 155:5 em: 
Weight: 44.1 kg. 


RESTRAINT SYSTEM 


None: Lateral impact into rigid flat surface 


VELOCENY: 


Closing velocity between subject and surface = 25.8 mph. 


INJURIES: 


Massive depressed skull fractures and extensive hemorrhaging in 
skin, scalp, muscle, dura. 


Thoracic skeleton - 15 fractures left front. 11 fractures left rear. 
13 fractures right front. 2 fractures right rear. 


7 cm. tear of right lung with free blood. 
2 cm. tear of right pulmonary artery. 
Crushed left kidney. 

Cervical spine fractures at Cl and C2. 


Left pelvis iliac crushed very severely with soft tissue damage. 
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AIS NUMBER ESTIMATES: 
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Head - 6 
Neck - 6 
Abdomen - 5 
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SUMMARY TEST REPORT 











Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NO. 32>; 767010 


TEST DATE: Apri 55.1976 


TEST SUBJECT: 
Age - 84 





Sex - Male 
Stature - 162.2 cm. 
Weight - 87.8 kg. | 


RESTRAINT SYSTEM: 


None: Lateral impact into rigid flat surface. | 


VELOCITY: 





19.6 mph | 


INJURIES: | 
Brain - Bruising at base of frontal lobe (10 x 5 cm). Superficial. | 
Rib Cage - Right side - 1, 2, 3, 4, 5 in front. Left side - 1-8 
in front, 3-and: 4° in..back. 
AIS NUMBER ESTIMATE: | | 
Brain - 5 | 


Thorax - 4 | 
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SUMMARY TEST REPORT 
Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 
Institute - The University of Michigan 
EST sNOpece » 76TOT1 


MESIDATE: April 23, 1976 


TEST SUBJECT: 
Age - 69 
Sex - Male 
Stature - 170.2 cm. 


Weight - 74.9 kg. 


RESTRAINT SYSTEM: 


None: Lateral impact into rigid flat surface. 


VELOCITY: 


Closing velocity between subject and surface = 20 mph. 


INJURIES: 
Skull - Depressed fracture left side. Free blood in cavity. 
Spine - Fracture between C4 and C5. 
Liver - Small tear on surface. 


Rib Cage - Fractures. Left side - 2, 3, 4, 5, 6, 7, 9. 
Right.side = 2, 3, 4, 5, 6 


Spleen - crushed. 


AIS NUMBER ESTIMATES: 
Head - 6 
Thorax - 4 


Abdomen - 4 
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INJURY INFORMATION: 


THORACIC INJURIES 


MAJOR NON-THORACIC 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 
Test Number: 761020 
Test Date: June 3, 1976 


Test Subject: 
Age - 78 
Sex - Female 
Stature = 2158.8. cm. 
Weight - 140 lbs. 


Restraint System: 


Energy-absorbing steering column with airbag and lap belt. 
Velocity 

24.4 mph 
Sled Deceleration 

Ti7vGes 
Injuries 


1. 14 rib fractures from R2 through R6 on left and R8 on 
right outlining the wheel rim. 


2. Fracture between T3 and T4 severing cord. 
AIS Number Estimate 
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SUMMARY TEST REPORT 





Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


Test Number: 761021 


Test Date: June 14, 1976 


Test Subject: 


Age - 55 





Sex - Female 
Stature - 160.9 cm. 


Weight - 43.2 kg. 


Test Description: 


Thoracic impact using HSRI cannon to simulate Part 572 test. 


Velocity: 
Piston velocity = 22 ft/sec. 


Injuries: 


1. 21 rib fractures roughly in a circle matching the diameter 
of the piston and centered at the bottom of the sternum. 


2. Sternum fracture (at top of circle described above). 


3. Several small contusions on lungs. 





4. Liver. Several hemorrhages, approximately 0.5 cm. diameter 
on capsule. 





AIS Number Estimate 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 
Test Number: 761022 
Test Date: June 22, 1976 


Test Subject: 


Age - 85 
Sex - Male 
Stature - 164.6 cm. 


Weight - 60.1 kg. 


Test Description: 


Thoracic impact using HSRI cannon to simulate Part 572 test. 


Velocity: 
Piston velocity = 15 ft/sec 


Injuries: 


6 rib fractures - left - R5, R6 
right - R3, R4, R5, R6 


AIS Number Estimate: 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 
Test Number: 76T024 
Test Date: June 25, 1976 


Test Subject: 
Age - 75 
Sex - Female 
Stature - 169.0 cm. 


Weight - 76.1 kg. 


Test Description: 


Thoracic impact using HSRI cannon to simulate Part 572 test. 
Piston impact centered on sternum. 


Velocity: 
Piston velocity = 15 ft/sec 


Injuries: 
1. 15 rib fractures forming circle roughly matching impactor. 


2. 2 small lung contusions. 


AIS Number Estimate: 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test Number: 761025 





Test Date: June 30, 1976 


Test Subject: 
Age - 66 
Sex - Male 


Stature - 174.6 cm 











Weight - 69.7 kg 


Test Description: 


Thoracic Impact using HSRI cannon to simulate Part 572 test. 
Piston impact centered on sternum. 


Velocity: 
Piston velocity - 24 ft/sec. 
Injuries: 
1. 9 rib fracture outlining impactor 
2. Sternum fracture. 


3. Bruising on left dorsal side of heart at depth of 1 - 2 mm, 
also, 2 cm. x 5 cm. bruise in heart muscle. 


4, 2 cm. hemorrhage on pericardium. 

5. Several small hemorrhages on diaphragm 
AIS Number Estimate 
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SUMMARY TEST REPORT 
Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 
Institute - The University of Michigan 
TEST NUMBER: 767029 


TEST DATE: July 28,1976 


TEST SUBJECT: Age - 67 
Sex - Male 
stature - 167.1 acm. 
Weight - 62.5 kg. 
RESTRAINT SYSTEM 


None: Impact with padded door side structure 


VELOCITY: 15 mph change in velocity 
INJURIES: 4 rib fractures on left side. 


AIS NUMBER ESTIMATE: 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


4ighway Safety Research Institute - The University of Michigan 
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Test Number: 761032 - Low Energy Frontal Impact 
761033 - Low Energy Side Impact 
761034 - Sled 
Test Date: August 12, 1976 
Test Subject: 
Age - 62 
Sex - Male 
Stature - 183.5 cm 
Weight - 59 kg 
Restraint System: 


None: Impact with padded door side structure. 


Velocity: 
19.6 mph. Change in velocity. 


Injuries: 


(Skeleton of subject was more spongy than normal) 
24 rib fractures 

Left shoulder blade fracture 

Bruise and fracture on left parietal area 
Fracture dislocation C3 - C4 


AIS Number Estimate: 


Thorax: 4 
Head: 4 
Neck: 6 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 761037 - Low’ Energy Frontal Impact 
761038 - Low Energy Side Impact 
761039 - Sled 


MEST. DATE: August 19, 1976 


MEST SUBJECT: Age - 72 
Sex - M 
Stature - 186.8 cm. 
Weight - 73.9 kg. 


RESTRAINT SYSTEM: 
None: Impact with padded door side structure. 


VELOCITY: 
20 mph change in velocity 


INJURIES: 
11 rib fractures 
Very slight surface hemorrhage on heart 


AIS NUMBER ESTIMATE: 
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Summary Test Report 


Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test Number: 76T040 - Low Energy Frontal Impact 
761041 - Low Energy Side Impact 
76T042 - Sled 

Test Date: August 23, 1976 

Test Subject: Age - 58 

Sex: Female 

Stature - 177.7 cm 

Weight - 64.5 kg- 
Restraint System: 


None: Impact with padded door side structures. 


Velocity: 

25 mph change in velocity 
Injuries: 

12 rib fractures 


massive depressed left skull fracture with massive fore brain 
injuries 


Left humerus fracture in middle 
AIS Number Estimate: 
Head: 6 


Thorax: 4 
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SUMMARY TEST REPORT 








THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 76T048 - Low Energy Frontal Pendulum Impact 
76T049- Low Energy Side Pendulum Impact 


761050 - Pendulum 14 ft/sec Front Impact 
TEST DATE: October 28, 1976 


TEST SUBJECT: Age - 61 


Sex - Male 





Stature - 176.8 cm. 


Weight - 83.7 kg. 
RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 


VELOCITY: 





| For Test No. 761050, velocity was 14 ft/sec 





| INJURIES: 


| Sternum fracture 


13 rib fractures forming ring in shape of transfer piston head. 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 
76T051 - Low Energy Side Pendulum Impact 
76T052 - Low Energy Frontal Pendulum Impact 


761053 - Pendulum 14 ft/sec Frontal Impact 


MEST DATE: 
November 11, 1976 


TEST SUBJECT: 
Age - 63 
Sex - Male 
Stature - 174.3 cm. 


Weight - 105 kg. 


RESTRAINT SYSTEM: 
None: Thoracic Pendulum Impact 
VELOCITY: 
For Test No. 761053, velocity was 14 ft/sec. 


INJURIES: 
NONE 


AIS NUMBER ESTIMATE: 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 


761054 - Low Energy Side Pendulum Impact 





761055 - Low Energy Front Pendulum Impact 


761056 - Pendulum 14 ft/sec Frontal Impact 


MEST, DATE: 


| December 3, 1976 


| TEST SUBJECT: 





| Age - 40 

| Sex - Female 
Weight - 70 kg. 

RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 
VELOCITY: 
For Test No 761056, velocity was 14 ft/sec. 


INJURIES: 


None 


AIS NUMBER ESTIMATE: 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 


761057 - Low Energy Side Pendulum Impact 





761058 - Low Energy Front Pendulum Impact 


76T059 - Pendulum 14 ft/sec Frontal Impact 


NEST DATE: 
December 7, 1976 


TEST SUBJECT: 
Age - 76 
Sex - Male 


Weight - 88 kg 


RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 


VELOCITY: 
For Test No. 761059, velocity was 15 ft/sec. 


INJURIES: 


Speckled hemorrhage on pericardium 
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SUMMARY TEST REPORT 





Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBER: 
76T060 - Low Energy Front Pendulum Impact 
76T061 - Low Energy Side Pendulum Impact 
76T062 - Pendulum 14 ft/sec Side Impact 


MEST DATE: 


December 16, 1976 


NEST, SUBJECT: 
Age - 69 
Sex - Male 
Stature - 174.3 cm. 


Weight - 50.1 kg. 


RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 





| VELOCITY: 

| For Test No. 761062, velocity was 14 ft/sec. 
| 

| 


INJURIES: 
| 7 rib fractures on left side and back. 


Pressure tear (1 cm.) in heart muscle tissue 
| AIS NUMBER ESTIMATE: 
| 5 
| 
| 
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SUMMARY TEST REPORT 
THORACIC INJURY PROJECT (CONTRACT DOT-HS-4-00921) Highway Safety Research | 


Institute - The University of Michigan 


TEST NUMBER 
76T063 - Low Energy Front Pendulum Impact 
761064 - Low Energy Side Pendulum Impact | | 
76T065 - Pendulum 14 ft/sec Side Impact | 


TEST DATE 
December 21, 1976 | 


TEST SUBJECT 
Age - 63 } 
Sex - Male 


Weight - 95 kg 


RESTRAINT SYSTEM 


None: Thoracic Pendulum Impact 


VELOCITY 





For Test No. 761065, velocity was 14 ft/sec. 


INJURIES 


Superficial hemorrhages on pericardium 


AIS NUMBER ESTIMATE | 


] 
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TEST DATE 12:2): 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test Number: 
777066 - Low Energy Side Pendulum Impact 
777067 - Low Energy Front Pendulum Impact 
777068 - Pendulum 14.33 ft/sec Frontal Impact 
Test Date: 
July 8, 1977 
Test Subject: 
Age - 52 
Sex - Male 
Weight - 62.1 kg 
Stature - 174.5 cm 


Restraint System: 


None: Thoracic Pendulum Impact 
Velocity: 

For Test No. 771068, velocity was 14.33 ft/sec 
Injuries: 

Laceration on aortic arch 

Hemorrhages on arch and pericardium 

Sternal fracture 

Rib fracture 
AIS Number Estimate: 
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Summary Test Report 
Thoracic Injury Project - Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test Number: 
777069 - Low Energy Front Pendulum Impact 
77T070 - Low Energy Side Pendulum Impact 
77T071 - Pendulum 14.3 ft/sec Side Impact 
Test Date: 
July: 13% 1977 
Test Subject: 
Age - 60 
Sex - Male 
Weight - 80.2 kg 
Stature - 172.2 cm 
Restraint System: 
None: Thoracic Pendulum Impact 
Velocity: 
In Test No. 771071, velocity was 14.3 ft/sec 
Injuries: 


Pericardial hemorrhage over left ventricle (approx. 4 cm?) 
Minor spotted hemorrhages on diaphragm below heart 
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SUMMARY TEST REPORT 
Thoracic Injury Project (Contract DOT-HS-4-00921) 
Highway Safety Research Institute - The University of Michigan 
TEST NUMBERS: 
771072 - Low Energy Front Pendulum Impact 
7717073 - Low Energy Side Pendulum Impact 
777074 - Pendulum 14.32 ft/sec Side Impact 


MEST DATE ; 


July 18, 1977 


TEST SUBJECT: 


Age - about 60 
Sex - Male 
Weight - 54 kg. 


Stature - 176.9 cm 


RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 
VELOCITY: 


In test No. 7717074, velocity was 14.32 ft/sec. 


INJURIES: 
Left rib No. 4 fracture adjacent to accelerometer mount. 


Direct impact on mount. 
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SUMMARY TEST REPORT 


Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


TEST NUMBERS : 
7717075 - Low Energy Front Pendulum Impact 
771076 - Low Every Side Pendulum Impact 
7717077 - Pendulum 19.99 ft/sec Side Impact 


TEST DATE: 
July 22, 1977 


TEST SUBJECT: 
Age - 79 
Sex - M 
Weight - 73.7 kg 


Stature - 175.5 cm. 


RESTRAINT SYSTEM: 


None: Thoracic Pendulum Impact 


VELOCITY: 
In Test No. 771077, velocity was 19.99 ft/sec 


INJURIES: 
Fractures of left ribs 4, 5 and 6 with hemorrhaging. Small 
bruises in pericardium, heart muscle (associated with scar) , 
surface bruises on diaphragm and on lower region of left lung. 


External bruise on side at impact location. 





AIS NUMBER ESTIMATE: 
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TEST # 27 72277 
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TEST DESCRIPTION _/24,/,46m Sofe Layact VELOCITY 20. (e/s 
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INJURY INFORMATION: OVERALL THORACIC AIS of 




















R A L S A 
| E S E Y I 
} G p S S S 
| I E I 1 
} 0 C 0 E 
N T N M 
| THORACIC INJURIES 1 _C J ae: of 
ie eS wh SS ce 
eae 2 ae See oe ro 
\ at L > / 
| eee Sec. 
I 
|) OM goa S cee ae Aes ens 
i 
| ie Re ote a 
S: Le >. os a os sees 
MAJOR NON-THORACIC 1 AZ S C eZ. ya 
INJURIES NOTED — a 
Be ey ee ee 
0 ia La 
a ee bes. ot, a 
5 ed ee nw 





A-597 
































MES 7 











combsions on 


diaphragm 


ANTERIOR VIEW THORACIC CAVITY 





A-600 








7027 


WHdAYddIG PUD WINIPsDOIag JO MOIA JOLaLUY 


He 
kK 
Ta) 
Lu 
—_ 





HDaH JO MaiA JoWBHosYydDIg 





w6osydoig 
PUD WNIpIDOe, 
JO MAlA OPIS 19] 
































sos presse ge 


min.4g prof sas 74%] 


}ID9H JO MAIA JOLJO}Uy 


A-602 





JID9H 40 
@PIS 1497] 4O MaIA 4407 





BODJING j4DIH 
JO M2lA OPIS 1397 























PISTON 
ACCELERATION 


LEFT UPPER RIB 
ACCELEROMETER 


LEFT LOWER RIB 
ACCELEROMETER 


RIGHT UPPER RIB 
ACCELEROMETER 


RIGHT LOWER RIB 
ACCELEROMETER 


STERNUM UPPER 
ACCELEROMETER 


STERNUM LOWER 
ACCELEROMETER 


100 msec 


TEST NO: 77T075 






































af (G'S 














A-603 


i 
TEST NO: 77T075 | 





Ty ACCELEROMETER 
(P-A) 


T, ACCELEROMETER 
(R-L) 








Ty ACCELEROMETER 
(I-S) 


Tio ACCELEROMETER 
(P-A) 








O.4 72 G's 


Tyo ACCELEROMETER 


(R-L) 





T ACCELEROMETER 


(I-S) 


12 





VASCULAR 
33.3 Mmm Hg 
PRESSURE | 


100 msec el 


A-604 














is eal Gee) Sea 


1501 


1201 


901 


601 


301 


1 


PTS: 


1.E+00 


2.E-01 


2.E-01 


2.E-01 


2.E=01 


8e2 


4.E-01 


8.E-01 











3.E-01 


LS3L°ONSd *adbL 


8 e E-02 


9.E-02 








200 OO 600 800 


0 


MSEC: 


A-605 








ddttaSdoids 


SSE SO SSeGe@#e SSeS Fee sSGSaeesWQ_e Ff BFS HSSSVHSVBTHSAPASSFL VSS SSTVSFV®AVW*®VFSOVHVLeV®CSGCHRYOVH BOOS SF Os © @ SS @ we & S ow S 2 oo Sw |S S & i ow DW ww | 


@S"66St 
@S°66S} 
9S "66st 
9S"66St 
8S "66ST 
@S"66St 
@5°66SI 
gS "66ST 
@S"66ST 
@S"66ST 


Ziu3H 


ONT TdWv§ 


LLe9nveet 


9¢@ 
9¢8 
9¢8 
9¢8 
9¢8 
9£8 
928 
928 
9¢8 


928 


Sld 
"ON 


¢31Vva 


sar Nd 


g* aot 
a aot 
a°aat 
—e'aat 
Q°20T 
@°20T 
geet 
8°aat 
e°aat 
e°20t 


dd01NI 
a3i1I4 


8T08SH 


S0I NNa 





dde9nveot 


g ++h 
+T¢n 
+T40 
t+ 
+14 


+340 


yo mM mM mM Mm mM 


+340 
£ +b+h 
¢ otf 
£ #t+n 


S39VLS 
y3L1I4 


*G3ZILIDIG LON 


S3dvi VWLISTG OL GSLYABANOD A/V Sym 41297 


t31V0 


$49 
$09 
$49 
$9 
$99 
$09 
$49 
$09 
$69 


$49 


@aeeae 


SLINN 


SSTVNOTS WI 


H31d9f ta4dvi VWitsta Cue See 8a sid jaa es 


2H 

a 

221 

214 
was YaL9wONSIaIIV Sel Tei ful = 22 
ve’s MALaWCYITIIIV Jeu tel t6 © TE2 
wS*h SILAWUNATAIIOV Ved tei 26 = wee 
os’s HaLaWONdTAIDIV WwH3dLS Yamu7 &L = 62¢2 
oS°h HALAWOMATIIIV VWNYALS YAddfh *9) © ¥ee2 
L's HLIwOdsTIIIV GIN YAM] LHOLY 8S = Lee 
vers -ULIWONSTIIIV GIN Adddn duly th © 922 
b2°r MOLIWOND19DIV HTH aavad Laat 22 = Ge2 
as*h BSLSWUNATIIIV ATTY HaddnN 14537 22 = Hee 
au°ae NUTLVY913993G NULSIld 2b & Yee 
LIOA/SLINN VANNVHD 40 inaLWU HI 31d 


*7H ¢F°ROS9 LV HI/Shd 2Lo6k SSIWNSTS i894. 
USUNVdIX4 gnteLHUsu s3avi Yu lvnv 


SLSSL WNINGNSd ©© LIALNYNd LIVdwWI JIIVHOHL © L99L0Nd 


ONTMaLIId Wilista #% 


NOTSHFANOD WIiI9TG*0L@#90 IVNY 


A-606 

















PTSs 901 1201 1501 
iT} 
Wl 
Wl 
3.£-02 Ki 
Ml 
8.E-02 ii 
il 
7.€-02 r 
il 
3.E+00 i 
Tf] 
3.£+00 kt 
il 
1.£-01 ~ 
it} 
MSEC: 600 800 1000 


A-607 


7S 74 73 72 71 
1x [77T075-2 


76 


77 


PT 


TAPE: PENO. TEST 














ddt2asigidd tal nny L£Le9nvedt saliva H37d3f 83avi Ivilgiyu 4i = té to3lls Gaealiid 


SS SSSTSKSSSSLSSSSHVSVS*SLSGSSSTSCHL SSS HSSLSSFSCSVHVSSPSSSSHSGFDV#®VWSSSCSOSTC SCS VSS SVFsSV#® SCC HASSASASOSGCSSASsVsISs®Cea eV HOvsweeneaeeua aw 





tnt 

ie 1 
Lo*66St #@ 958 a°2at € +t4n SLIOA Bat ALTIONVSA NULSTa fet © 22 

21 

tut 

26 

iy 

tL 
Lg°66St ee 998 8° Bat ¢ + eh “Sal weave AIdOd LeOddNS WITLyan 89 © OL 3 
L££°66SS 8 998 8° ant ¢ +14 SHeww Bt’ tt aunssadd HvWiasvA &S = GL . 
L££°66St @ 9€8 8°O2b 86 Sten $49 ws’s HaLBWUNSIIIAV Sel ete, th = me 
4£°66St «@ 9E8 8° Bat g +}4p $.9 we'n H3LaWONTTIIIV Veu 2Tei 22 © EL 
LS°66St @ 9¢8 g°2aT £ often 8.9 ech NALBWONS159NIV Vad ciel 82 = 2h 
AE*66St © 9E8 B°BOT) | 6 < 4t en So9 20°O¢ NUTLVY919990 NOLSId 8T @ Te 
6a e@e220e0 =s@ é4ean2000 Saeeeane aeoeoe Seeeeasenon SBeeseunS8Go@®enae2ne20 ae eee 
ZLY3H Sid 3d01ND S39NVIS SLINN J UOA/SLINNI VENNVHD 40 LNJINOD HO FTTG 
SNITdWy¥S ‘ON M3L114 BaLI4 





"G3ZILISIG LON $ST¥VNOIS WWQ °2H Lh°LOS9 AV HI/Sid wht FSIVNOIS 1931 
Lée9nve2dt t3ivd BTBGSH $advVL WALISIG OL GJLYSZANOD O/v Sym 4529S OIdNVGxXS LZpvsiysHn *t@advi sO dvayv 


SLS3L WNINGN3Sd ©" LISLOYNd LIVdwWI DIIJVHOHL $199 Oda 
SSssse2zesseseses 


Se G@e@S* SSS SSO SSSoGeee la oGBeaeGe2esQe G2Oosean Boa2ns®a 


ddte2eSdOidi *QT NNy ONTHSLII 4 WiAlSIQ 8 NOTSHSANOD Wildlasdis901VNY 












































PISTON 
ACCELERATION 


LEFT UPPER RIB 
ACCELEROMETER 


LEFT LOWER RIB 
ACCELEROMETER 


RIGHT UPPER RIB 
ACCELEROMETER 


RIGHT LOWER RIB 
ACCELEROMETER 


STERNUM UPPER 
ACCELEROMETER 


STERNUM LOWER 
ACCELEROMETER 


100 msec 


TEST NO: 77T076 

















pleat ae 


ates 
nee 2.08 os eae ae 
Wa) Ab ali LA i 


= 7 oe 
i 
RAL 1! rer NA A AMIR li lt J 









































2.75 G's 
0.93 G's T, 
1,37 G's 
0.70 G's 
1,.8G's 
LYG'S 


0.39 G's 








A-609 





Ty ACCELEROMETER 
(P-A) 


Ty ACCELEROMETER 
(R-L) 


T, ACCELEROMETER 


a 
(I-S) 
Tyo ACCELEROMETER 
(P-A) 


Tyo ACCELEROMETER 
(R-L) 


ay ACCELEROMETER 


(I-S) 


12 


VASCULAR 
PRESSURE 


100 msec 


TEST NO: 





77T076 








0.61 G's 























ld? T-SL0LZZ] ‘a 

ge2 hez Sez 9E2 
& 
8 


a 
nom 
aie 


PTS: 
2.E+00 
4, E-01 





3.E-01 


3.€-01 


Lé2 


=G= 


2.E-01 


7.E-02 





LS3L°ON3d *3adbL 


6E2 Ohe bhe che 

=(= =9= =§= =O|= 2 
os ee —— -—— © 
[=] 

© 

eo 

oO 

Te) 


3.E-01 


8 ry E-02 





3.E-01 
5.E-02 
MSEC: 


A=611 








Lditteolaidi $a nna LZ#9Nveot salva HA1d3ar tadvi Ivildta eve «© &$$2¢ 8salld Vaasi iid 


SBase@SG Sees @eOGGeSFHSGe few FG VB OPTS SBSH Gf TO SCaSFTVsBVOs VHA A VWFSZGSFVSHAWPQS*Qe SFVOese TZ QeSZGQ HMOs BZ SQB@Q SVG t*QeGQ Fss@MueGi TFT aannnweansas 


aut 





; | tot 
221 
Hae ia 
£2°66St @ 9¢8 L£°oat ¢ oben Se) OO ce: HaLIWONITIIIV Sel Tel Seb = ete 
L2"ooSst o 928 L°uot € +b4h S.9 09°¢ NALIWOMITIIGY Ted Tel 26 = ire 
L2°oost o 9€9 L°aot £ + ten $4.9 65° H4LIWONSTAIIIV ved tei te © und 
L2°66St o 9€89 L°aeat g + beh Sod wees BILAWIYAVITIV AWnydls adnuTl tL » of 
L2°66St @ 9¢8 L*sat ¢ +t+h $49 0S°h BALINOARVIIIV TYNASLS Ydddli *9 © Yee 
L2"66St oo 988 L°aat g +t4n | $35) “027% HLSWOMATIIIV HI agnuT andra tS = L¢e : 
£2°66St @ 9¢8 L°oot ¢ +04+h $.9 «es MLAIWONSTIIIV Hle Yaddn JHOTM 2” = 98e cs 
L2°66St o 998 L°aot g o}4+h $69 v2°h MBLIWGVAIIZIIV BIH 43407 LAdT te © Gee 
L2°oest o 9¢8 L°eot ¢ +T4+n $.9 8S°h MSLaWUNITZIIV GI adddfi 14457 82 © Te 
L2"66St e@ 958 L°aat € +147 S49 Bn*se NOLLVG9IIIIG NULSTd *b = bee 
Saaacsee waa btonea wecced jebee- keecue een igeacuws wedne cuca a vawoeuenls 
ZiuaH Sid 4ad01LND S3B9NVIS SLINOQ LIOA/SSLINN VENNVYHD 40 ANS3LNOD HI Alla 
ONT Idnvs "ON yaL1I4 YL TI4 


"QS3ZILIOICG LON 8SIVNOIS WWD “2H BI°LOE9 LY HI/Sid BEHE *SIvNSTIS 1LS39L 
Lde9fnveet t31yd BI@QSH F3dVi AWLISIG OL GALYNSANDD ASV Svm 4339T GIGNVdAXD wu b#THShH ¢4dvi 9U1VY 
SLS9L WNINONSd ©" LOW OCHd LIVaWI JlIvsubl FL Id Odd 

S2xze2ssese2S228E22 


Ldtte9loidd *8GI Nw ONTHSLII4 WLI9TG & NOISHSANOD WiATI D0 L990 TVR 


Sfesseeeesseetzszezse 

















PTS: 1 101 201 301 401 S01 601 701 


us E 


Nl 
2.E-01 ii 


T 
6.E-02 li 
T 
6.E-02 r 


i] 
1.E+00 wae ls 

Ni 
2.E+00 It 

’ | i 

i 
1.E-01 ns 

il 

to eee ot ee to 

MSEC: 0 100 200 300 400 500 


A-613 


79 


IDs 


80 


81 


82 


83 


8u 


we 
CO 
~ 
CO 
| a 
~ 
~ 


Pas 





TAPE: PEND. TEST 








tdt2a9dGidi %al nny 4Le9nvedt %$31V0 H31dS3f 8S3avi AAISIa he «@ @£ ‘tgalla a3ugi.itd 


SSS S ews OVP lH#A#TPASSHKSBVSFCSSLASSH®S HG SSHVVGVHSSASPSH@®M SSS VGV®VSTSFCSFH SHH S®sSsCF@SGSaAOSHReSsssIOFSOsAsesG@sao®*C nese aawnnanadse 


bht 

ct. 
9n°66St o STL G°oet ££ +34n SLIOA o0°% ALIIOVAA NOLSId set = ny 

21 

sot 

6 

by 

tL 
9n*66St @ Nt e°Oat 8 € FTF “sal wvea°aae FDWGd LYGddNS TWIlLasan 29 © &B 
97°66ST @ hts @°aot ¢ +1+n 9HeWW BT’ nt JUNSSId AVINISVA %S «& ey 
9n°66S3 © HTL e°Rot 8 86€ +14h $e9 0S°¢ M3ILSWONRIZIOV Sel @tel tn i 
9n°66St oo Ht @°aob 6 +h4h S69 2° HALAWONSIFIIV Tey ciel tf = UB 
9n°66st eo ttl @°Oot 8 £ +34n S69 oat NILAaWONTIIIIV Ved 2tei te = bf 
9n°66oSt eo ht @°aat ¢ +T4h $09 @0°RS NOITLVN31993G NULSId §h «© Bd 
Scennsne 8 wna Seabees aeneue tates eeeneewnee edeenwnaenenuenene oe eooe 
ZL43H Sid 4301ND SANVIS SLINN AVOA/SLINA VANNVHD gO UN3LNODI HD JIA 
ONIIdwvS ‘ON uaL1Id YaLTT4 


"G3ZI1LIDIG LON 8SIVNOIS TVD °2H SB°L6E9 Lv HI/Sld T9B!Y BSIVNSIS 1S4L 
ZL£e9fveet taiva BIOQOGSH $3dVL TWWAIDTIG OL G3LHS3ANOD G/V S¥m *389b U3aUNVdX] LtlValHSH %$3dvi IOVWNY 
SAS3SL WNINGN3d © LIZPOdd LIVdWI DIIVeUHL 8199 04d 


Ldi2e9LGidi %QT NN SNTYSLII4 WilSTQ 8 NOISHSANOD WILIISTdG*0L=901VNV 


A-614 














TEST NO: 77T077 




















PISTON 
ACCELERATION 




















LEFT UPPER RIB 
ACCELEROMETER 














LEFT LOWER RIB 
ACCELEROMETER 





RIGHT UPPER RIB 
ACCELEROMETER 











RIGHT LOWER RIB 
ACCELEROMETER 








STERNUM UPPER 
ACCELEROMETER 





STERNUM LOWER 
ACCELEROMETER 








100 msec -——_____+ 


A-615 








Ty ACCELEROMETER 
(P-A) 


Ty ACCELEROMETER 
(R-L) 


T, ACCELEROMETER 
(I-S) 


Tyo ACCELEROMETER 
(P-A) 


Ty9 ACCELEROMETER 
(R-L) 


Tyo ACCELEROMETER 
(I-S) 


VASCULAR 
PRESSURE 


100 msec 





TEST NO: 77T077 























7 86 mm My 


A-616 
































PTS: 1 101 201 301 4ol 501 601 
a ee ee ee ee ee ee ee a ee ee a 

| ‘ / il 
2.Er01 li 
at 
it 
9.E+00 ii 
it 
9.E£+00 ki 
is 
3.E+00 F 
a 
3.E+00 ‘4 
i 
2.£+00 F 
i 
4. E+00 \s 
11 
8.E-01 lt 
Nu 
3.E+00 ki 
al 
1.E+00 = 


“ A=617 


eo! 250 249 248 2u7 246 aus uu 2u3 
77107 7-1 


ese 


PP 


ID: 


TAPE: PEND. TEST 

















dditeLdaidd 8al nny Zi=9NVeot salva Handa tadvi Witold GOGO tan USE ich Weise ye yrs 





ott 
| $64 
ect 
ttt 
et’eost o 229 L°oat € +b+h $,9 dose HYLIwONSIIIIV Sel Tel At = 252 
ct°6oSst o 229 L°aot ¢ 4+T4n So9 80°9L MdL4W0ddTIIIV Ted bet 260 = (G2 
Et°66eSt oe 229 L*oot € +04 Se9 @S°th 4414WON91599V ved be, 2H = 4Se 
ct°ooSst e 229 L°aut £ +t+n $.9 6n°99 HILIWONIIIIIV VWNwNdls MYayuT 24) = ore 
Et" 66St @ 229 L°aut € +e $.9 wvn°oe HaLaWONITIDIIV WWNYaLS YAddfi t9 = ane 
gt°ooSt eo 229 L°oot ¢ +147 Sed we're ALawOddVSIIV dle Yam) AnIId $S = And 
<t°oost wo 229 L°aet ¢ + t+ $49 we°oe YlLawOdsIZIIV wIA Yddddh aHoly ft = one S 
at°66St @ 229 L*aat ¢ +34 S$.) o2'ate MJLSWONSTIAIIV SIM 43MO7 1497 Fe © Gide 
gb°eest eo 229 L°oot £ sen $.9 onv*see H3LaWONSISIIV BIY YdddN 144971 $e © He 
gb*o6st « 229 L°aoat g 4+34h $69 BA UE NOLLVHY915990 NULSId $1 = Ste 
ecncesia eon weeees cecces Snend Sacaneonas Sienceseuaenseueae. eel eae 
ZiuaH Sid 430LND SADVIS SLINN LVOA/SSLINN VAaNNVHS JO LN3SLU09 HD J1T4 


ONIIdwy¥S "ON Y31713 Y3LI14 
"G3ZILISIG LON 8SIVNOTS WD “ZH 25°96S9 LY HI/SLd 4G ESIWNOIS 194d 
LLe9fiveet t31vd GIOOSH F4dvi WAiISId OL QSLYSANOD G/V Sve 4bi9b daduvdx4 wHbATaSH Sddvl Solvay 
SLS3L WHINGN3Sd #© LIIPVGd LIVdWT JIIVHOHL FLI9f0Nd 


dditedLdaidi 8ait Na ONTHSL ITS WiI9STG &® NOLSYFANOD Wildldeul=SuTYNY | 


























PTS: 1 101 201 301 401 301 


9.E+00 


ala 


2.E+00 


eacnaan aacen! 


i 
it 
2.E+00 F 
it 
U.EtOl 4 
NT] 
7.E+00 | c 
i 
2.€-01 = 
tar tr or oe ot oo eo tr 
MSEC: 0 80 160 240 320 400 


87 


88 


89 


90 


gi 


He 





) 
~ 
|] 
CO 
i 
™ 
i 


ID: 


TAPE: PEND. TEST 




















ddtzZeLloidi aI NNy LLe9Nvedt taiva HAIdar $advi WAldIa v6 #® G8. t'64alsd dauai ila 
SVQ SSHSS*SVSS GS SSPSSSTSSTSSSPESSTHAASHA@ SSS SA®SHB#VSCSVSSSSGSVG@SSSAP®HSFSGCSCSTCPSSHSHGTYSVVSPSFSaSRAR@S@ SS SBKLVSFS#SOSBDHAA WSS VFISSSVHA SDSS SBSBHASBH GS 





srl 
set 
Te°6OSt o ILS 8°OaT ¢ +}4h SLIOA Bart ALIQIOQNVIA. NULSId &2t = T6 
$11 
sul 
26 
4 
82 ; 
1£*66ST 6 OLS g'aat 86«f +t eh ‘sal uvave 4404 LdoddNS WwITLwaA 29 = ve Ss 
TE*O6ST @ 91S 8° Bot g ¢ten 9HenWwW Ba°See JUNSSsdd YVINISVA 8S & 6F at 
Te*66Sk @ 94S 8° aut & ot+h Ss 82°69 HaLawWONT1SIIV Sel 2tel th «© By 
TE°66ST 0 ILS 8°aat £ ben $.9 a°Tt2 HILIWONTTAIIV Tey Zen 8S © Ly 
TE°O6ST @ 94S @°O21 860 §_ 4h 4h S.9 88'Se MSLSWONTTIIIV Ved 2iei 32 = 94 
TE*66ST 8 94S 8°aat € +t4n $69 @GA°aS NOTLVY39149990 NUISTId 8h = SH 
@ceesnte = aes édccas weenne Kthee Seseeasene Smenbenweenecsaces se nene 
Z2143H Sid 4d0L1ND = S39NVIS SLINN LIOA/SLINA JANNVHI 40 ANSLNUI HI JITG 
ONIIdWyS ‘ON daL1I4 wal 
*Q3ZILI9IG LON SSTVNOIS WI °7H He°L6E9 AV HI/SLad Hise sSiVNOIS 1sal 
Lis9nve2t %31vG BIBOSH F4dvL VWWALIDIO OL AFLUSANOD A/V Sv *389T Ga0NVAX] LyT#IYSH S4dv1 907NNY 
SLS391 WNINGN3d ©= LISLOMd LIVNI] JBTIvaUHL @199gLr0dd 
SSesesesstessssses 
ddt2uLledde tar nne QNINSLII4 W11910 ¥ NOISYIANOD TV1I910“U1=90IVNV 

















SUMMARY TEST REPORT 


THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBERS 


777078 - Low Energy Front Pendulum Impact 
777079 - Low Energy Side Pendulum Impact 
777080 - Pendulum 20 ft/sec Side Impact 


EST DATE 
Age - 64 
Sex - Male 


Weight - 40.8 kg. 


Stature - 170.2 cm. 


RESTRAINT SYSTEM: 
None: Thoracic Pendulum Impact 
VELOCITY: 
In Test No. 77T080, velocity was 20 ft/sec. 
INJURIES: 
Fractures (costo-chondral) of left ribs 5-9 with additional 
fractures in rear. 
Fractures (costo-chondral) of right ribs 5-6. 
A few small speckled hemorrhages near where pericardium intersects 
diaphragm and on surface of membrane where aorta enters heart. 
AIS NUMBER ESTIMATE: 
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Summary Test Report 
Thoracic Injury Project (Contract DOT-HS-4-00921) 


Highway Safety Research Institute - The University of Michigan 


Test Numbers: 
777081 - Low Energy Side Pendulum Impact 
77T082 - Low Energy Front Pendulum Impact 
77T083 - Pendulum 20 ft/sec Front Impact 
Test Date: 
August 30, 1977 
Test Subject: 
Age - 60 
Sex - Female 
Weight - 63.8 kg 
Stature - 156 cm 
Restraint System: 
None: Thoracic Pendulum Impact 
Velocity: 
In Test 77T083, velocity was 20 ft/sec 
Injuries: 
Tears in aortic surface, secondary to calcification, distributed 
over ascending aorta 
Small, superficial bruise on ascending aorta 
Sternal fracture 
R3 right fracture 
AIS Number Estimate: 
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SUMMARY TEST REPORT 


THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 





Institute - The University of Michigan 


TEST NUMBERS 
777084 - Low Energy Side Pendulum Impact 
77T085 - Low Energy Front Pendulum Impact 
77T086 - Pendulum 20 ft/sec Front Impact 
TEST DATE 





September 8, 1977 
TEST SUBJECT 
Age - 54 





Sex - Female 

Weight - 78.4 kg 

Stature - 163 cm. 
RESTRAINT SYSTEM 


None: Thoracic Pendulum Impact 





VELOCITY 
In Test No. 77T086, velocity was 20 ft/sec. 
INJURIES 


Fractures - Left ribs 4, 8 
Right ribs 4, 5, 8 


Small bruise in membrane surrounding aorta 





AIS NUMBER ESTIMATE 
3 





A-667 





TEST... .# Tob 


TEST DATE Aba) 277 | 
TEST DESCRIPTION de ie ( Abin warpac VELOCITY 25. 4 /s | 


SUBJECT: 
ace <4 SEX fF CAUSE OF DEATH Malhinl sclerosis | 
INJURY INFORMATION: OVERALL THORACIC AIS > 


=mMAUHN<uW 
Aw Dd 


THORACIC INJURIES 1 





MAJOR NON-THORACIC ] 
INJURIES NOTED 








A-668 1 























be 


JIDB}{ JO MBIA JOLJa,UYy 


J2 


TEST # 








SO SS " 
Se 
ee cae, 
_ 
= 
>: 


— 









AN : ; 
ma Ne . a 1B: = Ff 
Ce at Ah \} : 
Co yy a : 
1 y) 
IA 0°O 
JADE} 40 03 108 2 Was WOW 
BPIS 4487] JO MAIA 4397 i Ps ‘ 


BODJINS J4Dd}H 
JO MAA 2PIS 3327 











PISTON 
ACCELERATION 


LEFT UPPER RIB 
ACCELEROMETER 


LEFT LOWER RIB 
ACCELEROMETER 


RIGHT UPPER RIB 
ACCELEROMETER 


RIGHT LOWER RIB 
ACCELEROMETER 


STERNUM UPPER 
ACCELEROMETER 


STERNUM LOWER 
ACCELEROMETER 





TEST 77T-084 








PG 
Mee eae he  y : 
OsGiC 
fl 2 


1¢0 msec 


A-672 















































Ty ACCELEROMETER 
(P-A) 


T, ACCELEROMETER 
(R-L) 


Ty ACCELEROMETER 
(I-S) 


Ty2 ACCELEROMETER 
(P-A) 


Tyo ACCELEROMETER 
(R-L) 


Tio ACCELEROMETER 
(I-S) 


VASCULAR 
PRESSURE 


TEST 77T-064 








10,5 am-bg 








100 msec 
A-673 








Ld? 1-hS08ZZ| ar 








SIS3L W.ON3d *3dUL 


be 
= i a A 
i, ele oS he 4 ste 5 sie "Lie & ete 4 ee 9 Koze a ize (2 2ee 

== =¢= =C= =fh= =C= =9= =/= =Q= =6= =Ol= 2 

pe ere, | be en, | Cerna | [ree | | pee | ae | rare) Uren | ee | in 
3S 
~ 

So 

So 

a zs» 
S 
o 

& s 

mm 
S 
= 

: z 
ro) 
S 

z g 
= 

= = oa 

3 3 s 3 s S 3 S S s : 

nd j I j § I f § ) © 

a w uw ws w w w w w u 

a. = io] is) is = vs) ts] wo Cs] mm 


‘A-674 





Ldttensogdd 


be*e6st o Led 
be°eost oo L2d 
Te°e6st o Led 
Te’e6st o ddd 
ve*esost o del 
Te*e6st @ ded 
Te°e6st oo Led 
Te°@ost o ded 
Te*eest « ded 


te°e@6st 0 dad 


ZL4aH Sid 
ONITdwyvs °ON 


$qgI Nna 


L°2Rt 
L°aat 
L°2at 
L°aat 
£°2nt 
L°2ot 
L°aat 
L*vot 
L°oot 
L£°oat 


4501LN9I 
y3L1I4 


rn ab AM Rae See oe ees tee ee H31d32 S3dvl Ivil9Id Zee = Ef te9ll4 aguas 

tnt 

$e} 

ct 

Tt 
< ot? $.9 we’te Y3aLlswOug1dI9y sel tel sat = eee 
g +}4n S.9 66° HALSWONSISIIV Ted Tel to) «= Jee 
¢ +74 $2.9 S°h YaLaWON3S199IV Ved Tel te = Beet 
g +74f $49 O2°Ss= d4L3wOd319990 WNH3LS Y9M07 *L © Off 
g +Ten $.9 @S°f- H3L3WONSTIIIV TNYSLS Yaddl *9 = ets 
g +} +h $.9 81°F YL3WO83IZIIV Ble YwyamMO7 LHOTYH §S = LTE 
g +34" $4.9 we°s BL3wOd313990 Sle adden AWSlY th = GTE 
£ +34 $49 2° H3L39WONS1999NV ALY Y3MOT L437 2% = STE 
£ +n $.9 S°*ne H3L3WONSTSIOV HI Y3deN 1497 Fe = the 
g +ten $4.9 d2°HS NOITLVH313990 NOLSId ¢T = ETE 
ga9¥18 SIN LIUA/SLINN T3NNVHD JO UNBINOD HO ITS 

y3l1I4 

“Q3ZILI9I0 LON 2STVNOIS WWD °ZH 92°S6S9 LY HO/Sid Mlo6e FSTVNSTS LS3L 
S3dvl WlISTO OL G3LHSANOD G/V S¥m “T89T G3A0NVdX3 9nbalaSkH Fadvl SOTVNY 


Lded3Se=St t3ivd 


Lditeneaede 





2S00SH 


sdgI Nnfia 





SLS3L WNINGN3d =* LOBCGdd LIVdWI JIIvHOHL 21L193f0dd 


ONTYSLIIS WLI9TGQ & NOISSSANOD WWLISTO“OLS9O TINY 














A-675 





101 201 301 401 901 601 


1 


PTS: 


2.E-01 


4.E-02 














SIS3L W.ONdd tal 


at /\ z 
ic) uw 
aL g9E e Lge S 99 w~ ©«6CB9E a Ole 
= =C= (~ =F= =eC= e=O= 7 =2[= 
Leama, J (i Cr) EE, = | Ss 
=a 
oO 
iaY 
mm 
oO 
= 
Ow 
8 
(oe) 
(va) 
ee F = oO 
= CU —_ = (9 
‘ i 5 + é 
=} = a a re) = 








ldtd=fevldd tar nna LiedaseSt salva H3S1d9F t3dvl Willa e4e = 79 3ogiT4a G3augLTI4 
oft 
é¢ 
zc6°66St a Lt9 e° aut g +74 SLIOA wut ALIQIONSA NOLSId tet = OLE 
Tt 
tut 
36 
°@ 
2 
26°66St @ B19 8° eet g +14 *Sd1 ve°dK2 39404 LeOdd/iS TvwoT Laan $9 © 692 YL 
26°66ST 9 B19 e° DOT g ten SH=WwN 69°HS SuNnSsddd AVINISVA *$S = B98 i 
26°66ST 6 B19 8*dat ¢ +)+f $.9 ws*s HY3L39wOd3139990 Sel 2tei th = LOL 
Z26°66ST @ BI9 8°O6T ¢ ++ S.9 ve*he YFLSWONSIZIIV Wed 2hel 2 = 99% 
26°66St @ B19 8° oT ¢ +740 $.9 2° HYSLIWONS19IIV Ved clei t2 = SIE 
26°66StT 9 819 8° sat £ +T4n $.9 60° NOTLVY31713930 NULSId *b = 798 
ocunm noe son coscan aaeoabe sss ese nesees saeeeerasneustanes «2 sane 
ZL43H Sid 3d0LND SA9NVILIS SLINQ LIOA/SLINN T3NNVHD 30 LN3SLNOD HI ANIA 
INI TdWvS "ON HallI4g w311I4 
*G3ZILISIC LON FSTWNOIS TVD °ZH 69°66E9 Lv HI/Sig ILHne BSIVNOIS 1S34 
Lied3aseSt t31va0 @Sn@SH Sadvl TvlLIOIU OL G3LS3AN09 G/V S¥M 43393 UF0NVdX3 Ln talySH t3dvi SOTVNY 


SLS3L WNINGN3d =" LIIOSd LIVdWI JIIVHUHL FL1Iaf Vdd 


ldidg=neai1diL *al Nna INIYSLIIS WiLISTQ 8 NOTSYHSANOD TWIISTO*0L"90 TINY 














PISTON 
ACCELERATION 


LEFT UPPER RIB 
ACCELEROMETER 


LEFT LOWER RIB 
ACCELEROMETER 


RIGHT UPPER RIB 
ACCELEROMETER 


RIGHT LOWER RIB 
ACCELEROMETER 


STERNUM UPPER 
ACCELEROMETER 


STERNUM LOWER 
ACCELEROMETER 


TEST 77T-085 

















CCeLEERELE vac ager eee 
AY ITS a pa he hly ap lchaheeabnaghecie ies = 
sia ay a iy fa ie PP 
i a eee aes — + = 
| pat ls ee 

















(Nida sac 


100 msec 





Tegra 




















} TEST 77T-085 











Ty ACCELEROMETER 
(P-A) 














Ty ACCELEROMETER 


| (R-L) 





T, ACCELEROMETER 





1 

| (I=s) 
O.4G 

1 
| 
\| 
! 
| | 
| Ty9 ACCELEROMETER 
hi (P-A) 
1 
i 
|| 
iI Ty) ACCELEROMETER 
1] (R-L) 
|| 





IK Ty ACCELEROMETER 
(1-S) 














VASCULAR ate taieets 


PRESSURE 
































LL d? 1-S80LZL| ‘ar SIS3L W.ONSd tadL 





@ = 5 < 5] ” 
a €ze ne See (gee Q we L eee 9 eee occ cise 8 jtece 
R =[= =c= =f= =f= =G= =Q= =/= == =6§= =Ol= S 
—_—_ __ __ ——4 -—__ a’ ——————e enn) -o S$ 
3 
o 
a So 
R 
3 
=> oS 
a 
= oO 
- - 
So < 
= 
- 
oS 
Cw 
S 
[2 
e 
- St ee tt te o 
= = -_ ~ = = = = aw Cw 
So ao ao oa ao oO eo 
a. ow ow “ “ wy a) 7) a) w © = 





LdtbeS@aids 


2q1 NNY 


LL=d3as"St 


2410 H31g30 @3qvl Ivildig eff = €eo igalId Gauzli4 


Sasa SCs Bs Bee Swe Beef H@ eX SBSH FVSTBFHBPS*VDs*s SF SBA SVTSISVI VBS SAB GV HGFVSG Fs FGsVPsP#*® FHV FI Ts S Bs HBCQGQ®SSOm#sIV@sV#HVW@S ss GO Aasst ses Seas GoVOss#onaas @ so 


nt°2d9t # Ses 
rpt°*uoogt oo Ses 
7mt*209T oo 98S 
rt°*@e9t @ 99S 
nt°O29t 9 98S 
nt°@29t oo 98S 
nt°@G9T 98 98S 
nt°*os9t oo 98S 
nt°2o9T oo 99S 


nt°*ao9t oo 98S 


ZLY3H Sid 
ONIIdwvs °ON 


LdedaseSt t3ivad 


id?teSealdd 


B° Qt 
8°Sat 
8° ORT 
e°*sut 
8°2Zot 
8°QOT 
8° eat 
8°vat 
8°2vT 
8°o2t 


dd0LN9 
d3L713 


eSr@sH 


$qI nna 


£ 


+74 
+74 
+T 4h 
+n 
+14 
+40 
+14 
etn 
ten 


+140 


s39vis 
y¥aL1I4 


8970 


set 

sZt 

tit 
S.9 de°*te ddL3wON31SIIV Sel Jel *Ot = eee 
$4.9 @6°S YALaWONRSTIIIOV Vee tel *6 = FEE 
$.9 6S°n BALaWONSISIIV Ved Tel t8 = BEE 
$69 Of°Ss= YaLaWONS1SIIV VyNaeslS aaMa)y tL = 62k 
$.9 6S°ne H3L39WON91599N TWNH3SlS BaddN #9 = BCE 
$.9 01° HL9wOUSIZIIV Ala wamMC) inOTY *S = Lee 
S$.9 vers HL3WOU91ZIIV HI adddf AWHOIY th = Get 
S.9 2°h= Y3LaWOY¥S1RSIIV Bld wano) lag] %2 = Seek 
$.9 S°n-= BaL3wWONSISIOV GIN adddN 145357 te = Hee 
$.9 BO8°VE NOT1LVY3193930 NOLSIag tb = Fee 
SLINN LI0A/SLINN TaNNvHI 40 IN3INOD HO 4qTd 


"G3ZILINIO LON 8SS1VNOIS WWD °ZH 7S°SON9 LY HI/Sld Sse tSIWNIIS 1S3L 


Sadvi Wa1I9TO OL G3LY3ANO9 G/v¥ SvmM 4T89%b G30NVdxX43 9ntelHUsH ®3dvl SO TVNY 


SLS3L WNINGN3Sd == LIALONd LIVGWI JISVeOHL F1939L% 0d 


SNTHY3SLII 4S WilI9TG & NOTSHSANOD WiII9TG*9O0L“S010NV 

















A-681 








= 
o 
| ad 


301 401 301 601 


201 





2.E-01 


1.€-01 








3 ® E-02 


3.E-02 


2.E+00 


8.E-01 


Sy 


7.E-02 


100 200 300 400 500 


0 


MSEC: 


A-682 





ddid=Seglil #al nny Lied3SeS) salva H319ar S3avl Wilda 4246 = T4E PSSA AauaLii4 


Se SSF SGA GVGA VSAM SG STAG HS SHSSCAOSCoH SMOPSMMAGoSSASTCSOCHGSSAS VV SS V@SFSOVMVCVC SA Sas lC Ss OS SWOT BO BS SAHOAmABAs HOw mw Ow OD Bodo awe @ 


v7 
181 
B9'66ST 6 249 «= BOT «ok Tan $1100 va'l ALIQON9A NOLSId 224 = LE 
aT 
TH 
6 
rT 
| tL 
a9'eest 6 219 «= Baul = s Ht 4h ‘sal vetaee 3I¥0d LWOddNS WI1Lean #9 = OLE 
B9'6oSl 0 249 «= -atBOT oS Ht en Henn a9'nI B4NSSaud UVINISVA tS = GLE © 
w9'66ST 6 249 taut «= § +t an $49 osts WaL3NOWZ1999V SWI Ztek tn = mle 
"66ST 9 249 = BUTE Tan $60 OS'hs MBLBWOWTTIIIV Tey Zteu GE © ELE 
a9'eest 09 249 Braet £ 4+ten $.9 22°h W3L3WOURIAIOV Ved ZteL $2 = 2L8 
B9'66St 9 249 = gaat ok +t en $.9 00'S NOILVY313990 NOLSId tT = TLE 
‘2iugh = Sua ddA’ 839vL8 SLINN LIOA/S4INN TENNYHD 40 INSLNOD HO 31T4 


INI Idwvs “ON a3L714 aSLTI4 

*GAZILISIO LON 2STYNOIS TWD “ZH BL°BEL9 LY HI/SLd F692 SSIVNOIS LS3L 
LiedaseSt t3ivd @SnO@SH F3dvi TvWiINIG OL ASLYSANOD C/V Sum 41293 G30NVdxa Lot#lySH %advi 9O0TVNY 
aA ec yates SLS3L WNINON|d #2 LIBf0Yd LIVdGWI] JIIVHOHL *$195f0¥d 


Ldid=Se@ald2 %aI Nna ONIYSLITS VWLISIG 8 NOISHSANOD TWWilDId#0L“90TVNV 

















PISTON 
ACCELERATION 


LEFT UPPER RIB 
ACCELEROMETER 


LEFT LOWER RIB 
ACCELEROMETER 


RIGHT UPPER RIB 
ACCELEROMETER 


RIGHT LOWER RIB 
ACCELEROMETER 


STERNUM UPPER 
ACCELEROMETER 


STERNUM LOWER 
ACCELEROMETER 


TEST 77T-086 





54.46 


































Ty ACCELEROMETER 
(P-A) 


T, ACCELEROMETER 
(R-L) 


T, ACCELEROMETER 
(I-S) 


Tho ACCELEROMETER 
(P-A) 


Ty ACCELEROMETER 
(R-L) 


Ti2 ACCELEROMETER 
(I-S) 


VASCULAR 
PRESSURE 


TEST 77T-086 





pil An _ 

‘aaa laa 
17.76 

fea ae 
36.16 
7.6G 


al.7G 


hou 0 Sena 
fm eee 
13.56 


967 men-Hy 


100 msec A-685 


Sola 





eee > AL 


























eT OSON | a1 SIS3L W.ON3d *3dUL 
: - a (2 \. ” 
. €€€ 4 hee 4 SEE S gee gj ee € e€€ § GEE © one ine (2 ene 
©=[= =¢= == =h= =G= =Q= fas =0= =6= =Q[= 2 
= 
ray 
wo 
oa 
= wv 
Oo Wy 
wn » 
3 E 
Ww 
\o 
co 
v 
2 e: 
ie) 
oS 
S 
5 
N 
oS 
© 
3 —————— 
aa =I i ° 
= Co | el (=) = and = (=) (=) 
ao i=) Oo So a eo 
eee UU Ell Ul Ee EG 
o “ re) Ww “ ~ “ a “ yy Ww" x 





ddtte9eaidl tal nna Lied3gseSt i4lvd H3VSSr tadvi WIISTQ cg = £2 §@6RIld Gsysl1i4 


SSR HSaAHO BBS HHS SB TFG SH ASSSABPSOAASBMAS SF VTCHOHAMSH SF OGCAAS SSS FSGS B SHS SCF ABSsSSsSSHQSQTOvisagst SHOOAs San TOA KaAGSODaSsesanwoswH oawm 


st 

te 

82th 

sts 
£6°66ST «8 Set e°Oat g +340 S,9 wv3°9L= YALAWOeSIIIIV Sel Tel tat = ene 
£6°66ST 98 SON @°2aT € +)4n $.9 e0*%es HILSWONSISIIV Ted tel 86 & THE 
£6°66ST o Sen 8° Bot ¢ +T+n 3.9 60°68 SaLaWONS1S99NV Ved jel 28 = GRE 
£6°66ST @ Sen 8°OaT ¢ + )4+f $.9 wa°ec¢ce YILSWONSTAIIV TWWNealS samO1 $L = Off 
£6°66ST «0 Sen 9°¢ot 6 f 4h eh S.9 d0°n22e YSLaWONSTIIIV TWNYALS YdadN §9 = BEE 
¢6°66ST oo SO e°oat £ +T4+h $.9 e'hLe YL3WON3TZIIV Gla e3nO7 LHOTe tS = LEE oe 
£6°66ST «0 Ser e°aut £ ++ $.9 6a°Tot HLaWOUT1IIIV GlY d3ddN LHOla th = 9F% - 
£6°66ST «0 SON @°Aat G +}4n $,9 0°8I2= H3L3WOsSIZIOV SIM wamod 1437 2k = SEE 
£6°66STt 9 Sen 8° Out g¢ +]¢n S.9 2°68= Y3L35WON31399V Ble e3ddN 14537 22 = TEE 
€6°66ST «@ Sen @°aat € +14n S.9 8°B¢E NOTLVY39199390 NGLSId *t | EE% 
“213M Sld_=—sddOLNDS3O¥LS SLINA LIGA/SLINN TANNYHD 40 1N3INOJ HO 39d 
ONIIdwWvs "ON d3L7I4 w3aiir4 


*G3ZILIONIO LON 2STVNOIS WD °2H 7L°66S9 LY HI/SLd Shot BSIVNSIS 183L 
LlL@d3S=St %31vad 2Sn2SH F3dVL WLISTGQ OL G3ZLNSANOD G/¥ Svm “389% US0NVdXS Sht#IYSH %3dvVLl SOTWNY 
SLS3L WNINGN3d == LOBPOdd LIVdWI JIIvVYOHL PLIICVdd 

Sseseeaeessaeqsseqsse 


ddibe9@G122 tal nny SNTe3LII4g TvLISIGQ &@ NOITSHSANOD Wild d90L=901VNV 


























101 201 301 4O1 201 601 


1 


PTS: 





2.E-01 4 


6LE 
a =c= 


Ni en) 


3.E+00 


& ose 


eos 
\=n= Cs 


—_— 


2.E+00 


2.E+00 





2.E+02 
6.E+00 





SIS3L W.ON3d ?3dUL 





3 hse 
ae — 

=Cu= S 
ol g 
ao 
ial) 
sp) 
[o} 
= 
CU 
Oo 
© 
= 
oS 
co 
o 

Ss 
i ©) 
B 
fee) = 


A-688 





ddig=98012L QI Nfa Lied3$eSt e31ivd Ha1d93% t3avl Wi1I9Td nee @ O2¢ @Saills Aayual iis 


SASQaAS OQ os SSI@WsSQ FSS PA@SASPSHSTBOVWVOsSGS Po SOF SASPPSSIPSFSGZSGOBVGSVWSHVIVOCSFSESSMVOSVOSP#soS’hSV| SASBSGSAVMSKLVMVAsXMs FH AVTVA@SASTSKCAaASVSOBssH wseSHoease oe 


5 f7 t 


set 
yt°agot #6 £95 @°ORt g #4 SLIOA Bert ALITIONISA NOLSId 22t = Het 

ott 

i0t 

36 

38 

od 
nt*A09t @ £95 @°Q2t 8 £ +t 4h “Sal we°aoe FIHOd LHOddNS WWIILaan 29 = Fes 
nt°eo9t 08 £95 B°AuT c + ten SH=wh B0°o9nT SUNSS3dd AVINISVA §*S = 28s 1 
nt*2e9t oo £95 8° eat ¢ + 34¢n S49 w9°ne MYaLgWONS1SIIV S91] 2tei 8h = FEE 
nt°oo9t 6 £95 8° ORT g + ben S69 db6°ete S3LSWONSIZIIV Tey etal &% = OBE 
nt*oe9t @ £95 8°2a3 ¢ +ten $29 eren HaL3WOHSTR9NIV Ved 2tel *2@ = 64% 
nt°@29tT @ £95 6°Oot ¢ +T4n $,9 60°@¢ NOITL¥V4319930 NOLSI¢q tb = BLE 
"2uNgH = Sla=—s aaund Sa9vL8 SLINN LIGA7SLINN T3NNVHD 40 LNBINOD H9 311s 


ONITdwyvs "ON yzL1I43 w3aLTI4 
“G3ZILINIO LON SSIWNOIS AVI “ZH LS°HON9 LY HD/SLa 1922 8SSIVNSIS L831 
Lled3sSeSt t3iy0 Z2Sn2Skh &3dvL IviISNIG OL AG3ZLYSANGI G/V Sym “T3973 Q3GNVdX3 LptalySH *4advl OGTYNY 


SLS3L WNINON3d == LIBLOSd LIVGIWI JIIJvaOHL FLIES ON 


ddt2=9801L1L 8al Nfa ONTaHSLII sa WILI9TO 8 NOTSHYSANOD WITSTG#OL*S0 TINY 























SUMMARY TEST REPORT | 


THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 


Institute - The University of Michigan 


TEST NUMBERS 
77T087 - Low Energy Front Pendulum Impact | 
777088 - Low Energy Side Pendulum Impact 
7717089 - Rigid wall side impact - 20 mph 

TEST DATE | 
September 19, 1977 | 

TEST SUBJECT ! 
Age - 66 
Sex - Male 
Weight - 55.1 kg | 
Stature .- 173.5 cm 

RESTRAINT SYSTEM 


None - Side Impact with Rigid Flat Surface 
VELOCITY 





In Test No. 771089, closing velocity was about 20 mph. 
INJURIES 


Fractures - Right ribs 1, 2; Left ribs 2-8; Temporal bone 





Small bruise on posterior of aorta; Torn vessel connections in 
heart. 
Traumatic rupture, Ap per lobe, left [ung 
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Summary Test Report 
Thoracic Injury Project - Contract DOT-HS-4-00921 


Highway Safety Research Institute - The University of Michigan 


Test Numbers: 





77T090 - Low Energy Front Pendulum Impact 
77T091 - Low Energy Side Pendulum Impact 
77T092 - Rigid Wall Side Impact - 20 mph 
Test Date: 
September 28, 1977 
Test Subject: 
Age - 45 
Sex - Female 
Weight - 58.3 cm 
Stature - 176.7 cm 
Restraint System 
None - Side Impact with Rigid Flat Surface 
Velocity: 
In Test No. 777092, closing velocity was about 20 mph 
Injuries: 
Multiple fractures of left ribs 1-10; Fractures of right ribs 1-3 
Speckled pericardial hemorrhages on left lower side 
Hemorrhages at heart muscle and aorta 
Lung puncture by left ribs 4 and 6 
Depressed left temporoparietal fracture 
Left subarachnoid hemorrhage 
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| SUMMARY TEST REPORT 


THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 
Institute - The University of Michigan 


TEST NUMBERS 
777093 - Low Energy Front Pendulum Impact 
777094 - Low Energy Side Pendulum Impact 
777095 - Padded Wall Side Impact - 20 mph. 
TEST DATE 
October 11, 1977 





WEST. SUBJECT 
Age - 77 
Sex - Male 
Weight - 92.8 kg 
Stature - 183.2 cm 
RESTRAINT SYSTEM 
| None - Side Impact with Padded Flat Surface 
In Test No. 77T095, 4 inches of Ethafoam 220 closed cell poly- 
ethylene foam (12.2 1b/ft?) were backed up with 2 inches of Scott 
Impact II open cell foam (13.3 1b/ft?), 
VELOCITY 
| In Test No. 777095, closing velocity was about 20 mph. 
1 INJURIES 
| Left rib fractures (2-9), right rib fractures (1, 2, 4). 
Very small superficial interior aortic hemorrhage. 
Long tear and hemorrhage between left lobes. 


Hemorrhages at rib fractures and on diaphragm. 
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SUMMARY TEST REPORT 


THORACIC INJURY PROJECT (Contract DOT-HS-4-00921) Highway Safety Research 
Institute - The University of Michigan 


| 
TEST NUMBERS | 


777096 - Low Energy Front Pendulum Impact 


777097 - Low Energy Side Pendulum Impact 





771098 - Padded Wall Side Impact - 20 mph 
TEST DATE | 


Octeber 27, 1977 
TEST SUBJECT 


Age - 71 


Sex - Male 





Weight - 59 kg 


Stature - 168.2 cm | 
f 
RESTRAINT SYSTEM 


None - Side Impact with Padded Flat Surface 


In Test No. 777098, 6 inches of Scott Impact II open cell foam 





(v3.3 1b/ft?) covered the rigid wall. i 
VELOCITY 


In Test No. 771098, closing velocity was about 20 mph. 
| 
INJURIES 


Left rib fractures (2-5), right rib fractures (2-10). 
Hemorrhage of fatty area on pericardium near aorta. 
Pneumothorax and slight tear in lung. 
Fracture at C5 at disc. 

AIS NUMBER ESTIMATE 
4 


A-767 











test ¢_ 77704 


| TEST DATE (O27 207 
TEST DESCRIPTION SAE 04 PADDED Sv QE Sted Lat Per VELOCITY 29-3 fils 


SUBJECT: 
Ree. 7/ SEX". (7 CAUSE OF DEATH tsph ya ee 
INJURY INFORMATION: OVERALL THORACIC AIS ob 


INJURIES NOTED 


R A L S A 
E S E Y I 
G p S S S 
I E I i 
0 C 0 E 
N T N M 
THORACIC INJURIES ieee & BO F 5 uf 
ge cael toe 3 
Ae pete) EN meet 
ew Dee + oe, 
Ga pee 0. Ae. — 
1 ee A es i, 
Ber —s 
MAJOR NON-THORACIC 1 “ cr F VY 5 














TEST # Z77O7K 





hat above beats 


hemorr 

© lateral Mm bs and R234 Gq, odd 

chevkeoeo ste ANTERIOR VIEW RIB CAGE In ike ae 
Coke Cs,at disc) 





A-769 

















277 09€ 


WBosyddig pud WinipsDoaY JO MOIA JOIaJUY 


TEST # 






(L Wak 
bf, At 
Ail i 
ise ) fh 
ait f 
J4D9}H JO MBIA D1DWHouydoDIg 4 


wBousydoig 
Pud wnips919¢q4 
JO MAIA APIS 1497] 











Lrawrnatie Pacamothoros TEST # Wexdel 


AS a ConSGLC"1LE rib 
frocten a) ee piercing 
pulmonary aety 
Probab! 
Poel 
tract focatwn 
unbrown ~ 


Mata ist) p 











ANTERIOR VIEW THORACIC CAVITY 





A-772 








TABLE 2. Deflection Data - Test No. 771098 (inches) 
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